ters with charges, representing about one-fourth of all parish clergy men in various Lutheran denominations in the United States and Canada. 2 The mortality experience of the 3,914 ministers up to August 31, 1960, was examined.
The study group is composed of male clergymen, nearly all white, and 87 per cent of whom were bom in the United States; of the foreign-bom, about half were from Germany. More than two-thirds of the study subjects lived in the Northeast and North Central re gions in the United States (Table 1) . Seventy-two per cent were parish ministers and 11 per cent were retired. The remainder, clergy men without charges, included church administrators, foreign mis sionaries, social mission workers, college teachers, counselors and pastors for students. The study group had a very stable occupational and residential history. Approximately 60 per cent of all retired clergymen had either remained in the same position during their entire ministerial career or changed jobs fewer than three times.
Parish ministers in the United States were classified by the size of the communities they served (Table 2 ) . Only one-third of them served in communities with fewer than 2,500 persons. In the two northern regions, over one-half of the ministers served in communi- ties of 10,000 and more. This proportion was lower in the South and much higher in the West. Table 3 summarizes some of the social characteristics of parish clergymen in 15 predominantly white Protestant denominations.3 Three major Lutheran groups were represented in the sample sur vey, including the denomination chosen for this study. One-third of the United Lutheran clergymen came from families of high social status. Although that is a distinctive characteristic of all ministerial groups, United Lutheran ministers surpassed clergymen in the 14 other denominations in having more " college, seminary, and post graduate training." Less than one-seventh of United Lutheran clergymen were previously affiliated with other denominations, in contrast to one-fourth for the 15 churches combined.
Data Collection
Personal data on the 3,914 study subjects for the ten-year period, September 1, 1950 , to August 31, 1960, were abstracted from the central files of the denomination, supplemented by information given in the church yearbooks for the same period. Death certificates or certified letters for the 609 clergymen who died during the study period were obtained from state and city health departments in the United States and from health offices in other countries. The seventh revision of the International List was used to classify the causes of death.
Because of the extremely low mortality ratios observed in the study group, it seemed necessary to verify the survival information. A random sample of 106 persons was selected from the 3,273 study subjects who were still on the church rolls at the end of the study period (August 31, 1960). They were matched against the clergy list in the 1965 church yearbook. Nine had died or transferred their church affiliation after August 31, 1960, and 97 were found still living as of October 1, 1964 . The vital status of these 97 subjects was further checked against other church documents for its accuracy and was confirmed. The authors are therefore confident that the survival data are accurate.
Methods of Analysis
For the purpose of computing mortality rates, " person-years of exposure" were ascertained for each single year of age and each fiveyear age class during the ten-year study period. Inasmuch as the results for one-year and five-year age classes were almost identical, only the latter are given here. Table 4 shows the age distribution of the study group on September 1, 1950 , and the number of with drawals (by deposition or death) and person-years of exposure over the following ten years.
Three series of Standardized Mortality Ratios were computed, 
AT AGE INDICATED, AND PERSON-YEARS OF EXPOSURE
because no single standard would permit all comparisons of interest to be made. In the first series, Standard A, the expected number of deaths entering into mortality ratios for Lutheran ministers who died at age 20 and above, was computed on the basis of mortality ex perience of United States white males of comparable ages in 1955,4 the midpoint year of the study period. This population was chosen as standard for reasons of common racial background and the availability of mortality rates for persons age 65 and above. The expected deaths were calculated by multiplying person-years of ex posure for each five-year age-class by the corresponding age-specific death rate of United States white males, and then summing the number of deaths in each age-class to yield the total number of deaths expected. The standardized mortality ratio is the ratio of the number of deaths observed to the number expected. A second series of standardized mortality ratios, Standard B, was computed for Lutheran ministers whose deaths occurred during ages 20 to 64, on the basis of age-specific death rates in 1950 of total United States males with work experience.5 This was to contrast the mortality experience of the Lutheran ministers with that of clergy men and other professions in the United States.
The third series of mortality ratios, Standard C, was computed for Lutheran ministers who died between age 20 and 64, using mortality rates for the United States white clergy in 1950 as stan dard.6 This standard was selected to permit direct contrasts between the study group and the group of all white clergymen.
Analysis of disease patterns was concentrated on the two most common causes of death, major cardiovascular-renal conditions and malignant neoplasms. Detailed study of mortality from less common causes of deaths was not undertaken because of the smaller number of deaths.
No tests of statistical significance have been attempted because observational data such as these do not meet the requirements of independence and freedom from bias or selection. S -2 Table 5 gives the number of deaths in the study group by age and the expected number of deaths in comparison with Standard A. Data are given for deaths from all causes and for three broad disease categories. If mortality rates were the same as in the general population of United States white males, about 829 deaths would be expected to occur in the study group followed over a ten-year period, but only 609 were observed. Thus the standardized mortality rate is 609/829.38, or 73 per cent, indicating a 27 per cent deficit in mortality. Observed mortality for Lutheran ministers was below the expected mortality in each age group except the oldest, with the greatest relative differences under the age of 50 years. The stan dardized mortality ratio for Lutheran ministers under age 65 was even lower (Table 6 , Standard B ).
Mortality by Cause: Standard A
The number of deaths from specific diseases and the correspond ing standardized mortality ratios with respect to Standards A, B and C are shown in Table 6 . As shown by the standardized mortality ratios, observed mortality from cardiovascular-renal diseases was 80 per cent of the expected mortality. Malignant neoplasms accounted for the second largest number of deaths, with a ratio of 79 per cent. Although the standardized mortality ratios for some specific forms of cardiovascular-renal diseases deviated substantially from those for all such conditions, all of these differences could be explained by sampling variation in the small number of deaths. Mortality from hyperplasia of the prostate seemed excessive.
Mortality ratios from cancer of the lung and bronchus and from stomach malignancy were considerably lower than in the general population, while those from leukemia and cancer of the pancreas were higher. It is likely that these are real differences and not sampling variations.
Mortality from tuberculosis, diabetes, accident, suicide and some other causes of death was also low, but the expected number of deaths in each group was small.
Mortality by Cause: Standard B and Standard C
When Lutheran ministers aged 20 to 64 were compared with total United States males with work experience at these ages (Stand ard B ), the mortality differentials were even greater than with Standard A (United States white males at all ages over 20). This was reflected in the much-depressed mortality risk for Lutheran ministers for the more common causes of death such as vascular lesions affecting the central nervous system and arteriosclerotic heart disease. However, leukemia was more common than expected.
Standard C compares the mortality of Lutheran ministers at ages 20 to 64 with that for the total group of U.S. white clergymen of comparable ages. Although mortality among all white clergymen in the United States was below average, it was still almost twice as high as in the study group. For all causes of death combined, the mor tality ratio for Lutheran ministers compared with all United States white clergymen was 53 per cent;7 deviations from this figure for specific disease categories could be due entirely to sampling variation in the small number of deaths. Table 5 presents age-specific mortality for Lutheran ministers. The computed ratios for all causes of death combined and for the two common causes of death, adjusted to age-specific death rates of United States white males, indicated that the mortality risk for Lutheran ministers under age 55 was generally between 30 and 40 per cent of that for the standard population, but increased to 80 per cent at ages 55 to 84. By the age of 85, the mortality ratio of Lutheran ministers reached that for United States white males. Thus the low mortality of the study group was largely a reflection of the extremely low death rates of young Lutheran ministers. Table 7 presents mortality ratios of selected causes of death for five United States professional groups and for Lutheran ministers (Standard B ). Mortality of the Lutheran clergy for most causes of death was not much different from that of teachers and college 
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faculty members, but substantially below mortality for physicians, lawyers and white clergymen. The most significant exceptions were that the study group had a relatively high mortality ratio for in testinal and rectal malignancies and extremely low ratios for dia betes, accidents and suicide. Age-specific mortality rates for Lutheran ministers and other United States professions, age 20 to 64, are shown in Figures 1, 2  and 3 . These figures show mortality from all causes combined, cardiovascular-renal diseases and malignant neoplasms, respectively. Generally, the mortality from these three disease categories was low among Lutheran ministers of various ages. For all causes combined and for cardiovascular-renal diseases, age-specific mortality differen tials between Lutheran ministers and white clergymen or the two teaching professions were generally smaller than between Lutheran clergymen and lawyers or physicians. In most age classes, teachers and college faculty members had a higher death rate than Lutheran ministers for the cardiovascular-renal disease categories and a lower rate for malignant neoplasms.
INTERPRETATION OF FINDINGS
The extremely low mortality of the study group requires more intensive investigation. First, the much-depressed mortality among Lutheran ministers may in part be a reflection of the low mortality rates generally observed in higher socioeconomic classes, although most studies of such groups have not shown mortality differences as large as those noted here. For all causes combined, the mortality level of the study subjects 20 to 64 years old was 44 per cent of that for total United States males with work experience (Standard B), or about half of that reported for the two United States top occu pational levels (Table 7 ) .
Much speculation has centered on the causes of low mortality rates among persons in high socioeconomic classes, which would include clergymen. One possibility is that persons not in robust health may be less likely to enter or finish college and seminary training. Another possibility is that occupation itself may influence DEATH RATE /I0 0 .0 0 0 A G E DEATH R A T E / 100,000 health and death from many different diseases. Such an inference may be drawn from recent data showing both a lower mortality rate8 and a lower prevalence of activity-limiting diseases9 among professional groups than among other occupations.
Differences in racial composition between the study group and the standard populations may account for a part of the discrepancy in standardized mortality ratios (Standard B ), but it would be diffi cult to separate the effect of race from that of socioeconomic status.
Another significant factor is that observed deaths in the Lutheran group were distributed over the entire study period 1950 to 1960, during which a general decline in mortality occurred, whereas agespecific death rates of the three standard populations were limited to a single year (1950 for Standards B and C and 1955 for Standard A ) . The effect of this on the calculated mortality risk for Lutheran clergymen would be difficult to assess, but is probably very small.
Comparison with United States White Clergymen
Socioeconomic characteristics. The factors mentioned above could account for modest mortality differences between Lutheran ministers and United States males in all occupational groups (total or white) or white clergymen, but they are unlikely to explain the large dif ferences observed. The disparity in mortality between the two groups of ministers may be pardy explained by subclass mortality dif ferentials, since the United States clergy is composed of persons of heterogeneous socioeconomic standing, and includes many part-time ministers who have other occupations such as storekeeping.
Reporting errors. Errors in the reporting of occupation are at a minimum in a study such as that presented here, but they may have substantial effects both in census data and in mortality statistics. 10 No information is available on the magnitude, or even the net di rection of misclassification of occupations, but errors in the basic census and mortality data might explain the mortality differential between Lutheran ministers and the total U.S. white clergy.
Marital status. Reported mortality in the total United States white clergy might be inflated by the inclusion of Catholic priests and monks, since single persons have generally been found to have higher mortality than married persons. Adjustment for this factor would tend to decrease the differences between Lutheran ministers and the total white clergy, but this effect would be rather small. Nativity. It was noted before that 13 per cent of Lutheran minis ters in the study group were bom outside the United States, half of them in Germany. No data on mortality by country of birth are available for the United States clergy, but mortality from coronary or other cardiovascular diseases for German-born white males of all occupations who were living in the Middle Atlantic States was about average for United States whites,11 and cancer mortality was higher among German-bom white males than among United States-bom white males living in 35 states.12 Adjustment of mortality rates for Lutheran clergymen to account for place of birth would probably have a very small effect.
Geographic distribution. As indicated earlier, 49 per cent of Lutheran ministers with charge in the study group resided in the highly urbanized Northeastern region, as compared with only 20 per cent of parish clergymen in a group of 15 Protestant denomina tions.13 White males in the Northeast generally have high mortality rates for all causes of death, and for coronary heart disease14 and malignancy.15 It is therefore unlikely that the geographic distribu tion of Lutheran ministers would lower their mortality rates and hence, would not explain the large mortality differences observed.
Church-sanctioned behavior. Certain personal habits of clergy men, including some that are sanctioned by the church, might have beneficial or detrimental effect on health. The use of tobacco and alcohol is permissible for Lutheran clergymen, but no data are available for a comparison of their smoking and drinking habits with those of other clergymen or the general population.
Other factors. Little is known about possible effects of ministerial specialty, personality selection, denominational doctrine (liberalism versus fundamentalism)16 or church organization (episcopal versus congregational),17' 18 but such factors may account for part of the mortality differential between Lutheran ministers and the total United States white clergy.
AREAS FOR FUTURE RESEARCH
The findings of this study generally corroborate the results of earlier investigations of mortality among clergymen,19 such as very low ratios for total mortality and for nondegenerative diseases and suicide, a smaller reduction in mortality for cardiovascular-renal diseases and leukemia and relatively inflated mortality from prostatic cancer and hyperplasia of the prostate. However, mortality from diabetes was low and that from cancer of the pancreas high. Com parable data available for Anglican clergymen in England and Wales indicated that the reverse is true for each cause of death.20 Mortality from diabetes was also high among United States white clergymen, as is shown in Table 7 .
A more thorough understanding of occupation-centered health risks in the clergy would require the acquisition of extensive and detailed mortality and morbidity data. In addition to studies of specific impairments to clerical health, it will be necessary to conduct macroscopic mortality or morbidity surveys of various religious bodies, such as the one presented here, and to initiate microscopic health investigations of different types of clergymen in accordance with a theoretically oriented scheme.21 ' 22 SU M M A R Y Lutheran ministers have a very low overall mortality rate, par ticularly among those under age 55. Mortality from tuberculosis, diabetes, suicide and accidents was much depressed, and smaller re ductions were seen in mortality from cardiovascular-renal diseases and cancer. The low general mortality of Lutheran ministers is interpreted in terms of socioeconomic class, occupational level, race, years of coverage, reporting errors, nativity, geographic distribution, marital status, church-sanctioned behavior and other factors.
In addition to a more extensive knowledge of mortality and mor bidity of clergymen in different religious bodies, other needed epidemiologic research includes the study of specific impairments to clerical health, the processes through which occupation-centered health risks develop among clergymen in general and among those who engage in one type of ministerial work or another, and the changing mortality differences between the clergy and other learned professions.
